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 The network effects are defined as higher-round effects generated by the network structure of trade. Such effects consist of spillovers of the nominal shock in China to its trading partners; spillin effects among all countries other than China, propagating secondary shocks to each other; and spillback effects from all countries on China itself. Individual countries in China's trade network might augment, attenuate, or block the initial shock.
 The network effects might augment the initial shock. The spillover of 0.4 percent of world's GDP in 2016 and 2017 from the original import demand shock in China might be augmented by spillins from the rest of the network in the amount of 0.4 and 1 percent of the world's GDP. The spillback effect on China would amount to 0.5 and 1.1 percent of its GDP in each of these years. These findings are consistent with the findings of the slowdown scenario in emerging market scenario (WEO, October 2015) and the risk scenario in the 2015 Article IV consultations with China.
 Robustness checks and sensitivity analysis suggests that the classification of countries as shock amplifiers, absorbers and blockers can have an impact on the higher round effects, in particular in the early years of shock proliferation. On average, the presented baseline model may underestimate the magnitude of higher round effects.
 The impact on individual regions would depend on their economic size and relative position in China's trade network. Asia and Pacific will be affected the most, because of their high exposure to trade with China, followed by the Middle East and Central Asia. The impact on sub-Saharan Africa would be also noticeable because of its small economic size and growing trade with China. The spillovers on Europe, including the euro area, will be moderate relative to its economic size; and spillovers on the Western Hemisphere, including the United States, would be marginal.
 Commodity exporters would be hit the most by the import demand shock in China. Metal exporters might be most affected by spillovers, as China is the largest metal importer in the world. Non-fuel primary commodity exporters may also experience substantial losses. The impact on fuel exporters most likely will be marginal.
 Among individual countries, the strongest negative spillovers in terms of the impact on GDP should be expected in Hong Kong SAR, Singapore, Mauritania, Republic of Congo, Mongolia, and Solomon Islands.
 More research is needed to differentiate between price and volume effects in nominal spillovers and take into account China's position in the global value chain.
I. INTRODUCTION
1.
Growth in China is expected to continue declining in the medium term from the unprecedentedly high rates in the first decade of the 2000s. As a result, the risks of a an import shock emanating in China may increase and will be mainly related to the transition to a new consumption-led growth model with less reliance on import-intensive investment. Moreover, excesses in real estate, credit, and investment continue to unwind, with a further moderation in the growth rates of investment, especially in residential real estate. Overall, this has led to the observation that in emerging markets medium-term risks might come from spillovers from a "hard landing" or much slower potential growth in China (IMF, 2015a) . This forecast assumes that policy action will be consistent with reducing vulnerabilities from recent rapid credit and investment growth and hence not aim at fully offsetting the underlying moderation in activity.
2.
The purpose of the paper is to assess the impact of the potential slowdown in China's imports on the rest of the world, including through the network effects. The network effects, defined as higher-round effects generated by the network structure of bilateral balance of payments flows, have been largely disregarded in the existing literature on spillovers but can be substantial and at times exceed the initial shock. This paper is based on a method proposed in Kireyev-Leonidov (2015) for quantifying the network effects, using a nominal demand shock as an example. The method consists of a sequential transformation of the inflow-outflow matrices of bilateral trade flows, and captures spillovers from the initial shock and the subsequent network effects, including spillin and spillback effects.
3.
Only a few earlier studies touch on the issue of international spillovers from economic shocks in a network context. Cerdeiro and Wirkierman (2008) proposed a linear general interdependence model of the world economy to assess the propagation of an exogenous shock to autonomous expenditures through the channel of international trade. Kali and Reyes (2010) mapped the global trading system as an interdependent complex network to obtain indicators of how well connected a country is to the global trading system. They found that a crisis is amplified if the epicenter country is better integrated into the trade network. Vidon (2011) assessed the impact of a change in US imports as a direct impact on its trading partners and including the knock-on effects by taking into account interconnectedness. Fronczak and Fronczak (2012) proposed a spillover model based on a fluctuation response theorem. Finally, Contreras and Fagiolo 2014 (2014) analyzed spillovers using Leontief input-output matrices connecting industrial sectors in several European countries.
4.
This paper contributes to the existing literature in several areas: (i) it develops a computable network model of international spillovers that can be used on any bilateral balance of payments flows; (ii) it allows identification and estimation of the network effects of international shock spillovers that can significantly amplify the initial shock and are largely untraceable by existing methodologies; (iii) it proposes the concept and presents estimations of a pass-through coefficient, which allows quantifying shock percolation through individual countries by introducing a quantitative measure of their ability to amplify, absorb, or block shocks; finally (iv) it assesses potential spillovers from China's imports slowdown which contribute to uncertainty and a higher risk of economic vulnerability
5.
To model international spillovers on a network, the paper proceeds as follows. Section II provides an overview of current policy challenges related to China. Section III adapts the earlier developed network model of economic spillovers to the case of China. Section IV discusses the empirics of spillovers in a network context. Finally, Section V presents conclusions and practical recommendations.
II. POLICY SETTING

6.
China's imports is projected to moderate as a result of a new growth model after unprecedentedly high rates observed since the early 2000s. China's growth stayed in the range of 10 percent a year through 2010, driven mainly by domestic investment and exports ( Figure 1 ). Since then, growth gradually declined to an average of 8 percent in 2011-14. China's leadership has recently announced a new growth model to rebalance the economy in favor of domestic consumption, including of services, with less reliance on import-intensive investment. As a result, for 2015-16, it targeted even lower growth rates, of 6-7 percent. For 2015, IMF staff continues to see GDP growth of 6½-7 percent as striking the right balance between addressing vulnerabilities and minimizing the risk of too sharp a slowdown/disorderly adjustment (IMF, 2015b). (Real GDP growth in percent)
7.
The transition to a new growth model is considered favorable for China and the world as the model is more sustainable in the long run. In the last two decades China graduated from labor-intensive toward more sophisticated export products, increasing domestic value added and reducing import content of its exports. This move up the value chain has contributed to a sharp reduction of China's imports from the main supplier countries, increasing their trade deficits with China. Lower import demand by China driven by the orderly slowdown has already been largely factored into exports and growth forecasts for the rest of the world. Therefore, the near-term slowdown in economic activity in China is broadly viewed as a price worth paying for safer and more sustainable long-term growth.
8.
While China's growth has been moderating broadly in line with projections, the international spillovers from China's imports slowdown already seem larger than previously envisaged. In September 2015, the WTO revised its previous trade forecast for 2015. The downward revision to Asia on the import side was strong, from 5.1% to 2.6%, partly due to lower Chinese imports which were down 2.2% year-on-year in Q2 (nonseasonally adjusted data). The product composition of China's merchandise imports suggests that some of the slowdown may be related to the country's ongoing transition from investment to consumption led growth. Large year-on-year drops in quantities of imported machinery (-9%) and metals (iron and steel -10%, copper -6%) were recorded in customs statistics (WTO, 2015) . Driven mainly by reduced projections of import-intensive investment, the lower import demand by China has already spilled over the rest of the world and affected both the volumes of exports of other countries to China and international prices.
9.
The risks of a substantial imports drop in China are open to debate and span a broad spectrum, including real and financial channels. Two possible risk scenarios were presented in the October 2015 World Economic Outlook (WEO) (IMF, 2015a, Box1) related to structural slowdowns in a number of emerging market economies. In both simulations, investors expect lower growth in the future, because of slower catching up and lower productivity growth, as well as because of lower capital inflows and tighter financial conditions. Hence, they reduce investment expenditure relative to the WEO baseline projections, resulting in weaker domestic demand in emerging market economies. In particular, the sizable decline in investment and growth in China-together with the generalized slowdown across emerging market economies-implies a sizable weakening of commodity prices, particularly those for metals, resulting in a weakening of the terms of trade for commodity exporters. The 2015 IMF staff report for Article IV consultations with China (IMF, 2015b) highlights similar risks of a sharp slowdown relative to the baseline scenario already in 2015-16 and slower medium-term growth (Figure 2 ). 
10.
Different assumptions have been used to quantify the risks. According to one of them, without reforms growth would gradually fall to around 5 percent in 2020, with steeply increasing debt (IMF, 2015b) . Another scenario suggests that China might experience four consecutive years of lower growth for a permanent cumulative loss of 12 percent on the level of real GDP after four years, compared to the baseline scenario (Anderson et al., 2015) . In all cases, the scenarios are purely illustrative and do not represent the views of IMF staff about the potential growth decline in China. Rather the exercises attempt to highlight the channels of transmission to the rest of the world.
11.
The spillovers have been modeled mainly in the context of global general equilibrium models. For example, staff simulations based on the Flexible System of Global Models (FSGM) suggest that the impact of such a slowdown on other major economies is relatively minor, while slow progress in reforms or containing vulnerabilities-resulting in much lower income in China over time-would have significant negative spillovers in the medium to long term (IMF, 2015b) . Simulations based on the Global Integrated Monetary and Fiscal model (GIMF) model suggest that the impact on commodity prices depends on how the slowdown is perceived: it would be largest if fully unanticipated, which could be interpreted as a substantial revision of expectations regarding growth prospects or, equivalently, a misperception about growth prospects before the slowdown, which led to excessive investment in future supply).The findings from the above-mentioned models suggest that the impact would depend on the exposure of individual countries to China, the size of their external sectors, and the commodity composition of their trade. For example, lower growth in China was found to have non-negligible effects on global real GDP, which permanently declines by more than 1.6 percent with respect to the baseline (Box 1).
Likelihood over the next one to five years
Impact and policy response Low High Such a shock could trigger a negative feedback loop between real activity, bank asset quality, lending, and local government finances . Policy response : If near-term growth were to slow too sharply, then fiscal stimulus should be used in a manner that supports rebalancing and helps protect vulnerable groups. Medium High Insufficient progress with reforms leads to a continued buildup of vulnerabilities, which over the medium term results in a significant growth slowdown.
Main impact would be through continued resource misallocation, leading to significant TFP slowdown and overall potential growth in the medium term.
Policy response : Advance structural reforms to accelerate the transition towards a more balanced and sustainable growth path. ) . The scenario of possible global repercussions of a generalized slowdown in emerging market and developing economies includes the materialization of a number of risks-a slowdown in investment and growth across emerging market economies, more severe in faster-growing economies such as China and India; lower commodity prices, arising from this slowdown; and higher risk premiums and exchange rate depreciation across emerging market economies. The implications for growth in emerging market economies and developing countries would be sizable, with growth rates 1.5 to 2 percentage points lower after five years. Spillovers onto advanced economies would also be material, with growth about 0.2 to 0.3 percentage point lower after five years, depending on whether risk aversion toward emerging market assets increases, and a sizable deterioration in current account balances, despite the partial offset from lower commodity prices.
Medium-term slowdown
People's Republic of China: Staff Report for the 2015 Article IV Consultation (IMF, 2015b): Simulations based on the FSGM model suggest that the impact of a slowdown in China on other major economies is relatively minor, while slow progress in reforms or containing vulnerabilitiesresulting in much lower income in China over time-would have significant negative spillovers in the medium to long term. While China's transition is beneficial for the global economy, benefits accruing to individual countries vary at different stages of this process. Estimates based on a structural VAR indicate that the impact of China on global commodity prices has been increasing. Simulations based on the GIMF model suggest that the impact depends on how the slowdown is perceived: it would be largest if fully anticipated, which could be interpreted as a substantial revision of expectations regarding growth prospects (or, equivalently, a misperception about growth prospects before the slowdown, which could have led to excessive investment in future supply).
Anderson et al (2015).
In the event of lower potential output in China global real GDP is 1.6 percent lower compared to baseline. Real commodity prices are also lower -oil prices by almost 8 percent. However, the net effect on economic activity on sub-Saharan Africa commodity importers is near zero because of the positive effect of lower global commodity. The overall impact on the commodity exporters is negative, about -0.5 percent of GDP. The China rebalancing scenario has global effects that have an impact on sub-Saharan Africa. The simulations in this paper suggest that these reforms are likely to lead to higher real GDP of more than 25 percent in the medium to long term but at the expense of adverse effects on Chinese economic activity in the short to medium term, with a decline of about 1 percent relative to baseline. During the transition, there is marginally negative impact on global economic activity and commodity prices are likely to be lower than in the baseline. But in the long term, oil prices are roughly 15 percent higher. Consequently, the Chinese reforms benefit the commodity exporters in sub-Saharan Africa by about 1 percent of real GDP, but they would provide little benefit to the commodity importers.
12. This paper explores the risk from a drop in China's imports that would exceed the baseline projections. Two parallel forces may trigger this higher drop in imports. On one hand, domestic rebalancing in China implies a transition to more sustained growth path over the medium to long term and s the shift from import-intensive investment to the less import-intensive consumption might reduce the demand for imports by Chinese companies and government. On the other hand, lower demand for exports of final goods assembled in China because of the sluggish growth in most of its key export markets would inevitably reduce China's demand for intermediate imports.
III. TRADE NETWORK ECONOMICS
A. Network Presentation of Spillovers
13.
International trade can be presented in a network form. Each country would be considered a node and its bilateral trade as links. This trade network can be described as a directed, weighted, incomplete, and asymmetric graph. This graph is directed because the links that represent revenue from exports and payments for imports explicitly denote a flow and its direction from one country to another. The graph is weighted because all links reflect some value of payment that is different for each country and each flow. The graph is incomplete as not all countries of the world are connected with each other through trade. Finally, the graph is asymmetric because for most countries the number of export partners (out-links) differs from the number of import partners (in-links).
14.
Several elementary types of connections are possible within a trade network. From the position of the epicenter country A affected by the domestic demand shock, there are the following four possible options ( Figure 3 ): (a) If there are no links in any direction and therefore there can be no direct impact from a shock in A on B, which does not exclude an indirect impact through the spillin effect. (b) There might be a one-way link but in the "wrong" direction for shock spillovers. The epicenter country A exports to C and gets payments for exported goods shown by the arrow, but A does not import from C and therefore does not pay for these imports. Therefore, an import demand shock in A would not directly affect C. Again, spillins are still possible. (c) There can be a one-way link in the "right" direction for shocks spillovers. Country А does not export to D but A imports from D and sends payments for imports shown by the arrow. Therefore, there will be a direct impact from an import demand shock in A on D, as D simply would be getting less revenue from its exports. In this case, there is no direct spillback from D to A, but indirect spillbacks are still possible. (d) There might be two-way links. А exports to E and gets payments for exported goods shown by the top arrow. In parallel, A imports from E and sends payments for imports shown by the bottom arrow. In this case, an import demand shock in A will affect E, its first neighbor; and there will be also an immediate spillback from E to A, because the loss in export revenue in E will translate in lower imports from all its trading partners, including A. 
15.
Two types of shocks emerge in the spillover cascade. An import shock in the epicenter country can be defined as a drop in its import demand driven by any reason. An export revenue shock can be defined as a drop in export revenue of its trading partners because of the import demand shock the epicenter country (Figure 4 ). The two shocks are fundamentally different. An import shock sends an exit shock, that is, it sends a signal from the epicenter country to its first neighbors, from its first neighbors to its second, third, and the nth neighbors. An export shock is an entrance shock, which affects first and other neighbors following and import shock at the epicenter. Once an export shock hits first neighbors, it might pass through to their imports or might die if the country because of its economic structure does not pass through shocks. An export shock for each country will always nonzero, whereas an import shock will be nonzero only for countries where import depends on export revenue, and is zero otherwise. 
16.
The world trade represented as a network allows modeling the network effects from shocks to individual countries. The immediate impact is generally well understood. The list of immediate trading partners of each country is known and the distribution of the impact from and import demand shock in the epicenter country can be immediately assessed based on its share in their exports. The higher-round impacts are lesser known and generally poorly understood because of the complexities in the assessment of the network effects in traditional global general equilibrium models.
17.
The network effect of an import demand shock can be decomposed into spillover, spillin, and spillbacks effects. In a simplified form, the distinction between the three types of network effects can be presented as follow ( Figure 5 ). Suppose that the world consists of three countries. Country A, is the epicenter of the shock, is directly connected to countries B and C. Therefore: spillovers are first round impacts from the shock in A on B and C; spillins are all higher round effects between B and C in both directions generated by spillovers; and spillbacks are all higher round impacts from B and C back on A. An export-matrix is a matrix where rows show exports of a country to all other countries and columns are imports of each country from all other countries. These matrices are , such that is a matrix element of matrix , which stands for exports from country to country . For a fixed , vector is thus the vector of exports of a country , and for a fixed , vector is the vector of imports into country .
19.
A cascade round is a process of transforming the initial import shock in the epicenter country into a secondary shock to its trading partners. Schematically each round of the cascade consists of two steps:  The initial import demand shock is proportionally distributed If additional import shocks need to be included on top of the dynamically generated secondary imports shocks, they can be added to the secondary shocks .
20. Export shocks are generated by the following process. Assume that total imports of the epicenter country have dropped by . For each of its components , the negative import demand shock by definition translates in losses in export revenue for all countries that export to the epicenter country .
Assuming that export reduction is proportional to corresponding shares of export from to This equation corresponds to the transformation of the import-export matrix by which turns into where The component of the corresponding drop in the export revenue vector is thus equal to 21. This equation can be presented in two equivalent forms:  As a matrix multiplication whereby the exports shock transforms the initial export-import matrix by changing the relative imports weights for all countries.  Or it can be written in a matrix form where is a matrix in which each column is normalized by its sum, so that .
The pass-through coefficient is estimated as part of an import demand function.
Estimations in real and nominal terms have been considered. In real terms, the pass-through coefficients for each country i can be estimated based on the following import demand function
This model allows differentiating marginal propensities to import across expenditure categories. In each country i, changes in demand for real imports ( ) depend on changes in exports revenue in real terms ( ), real domestic income ( ) defined as the economy's total real income from all sources minus its real income from exports relative prices defined as a ratio of the index of import prices to domestic prices ( ) for each country converted into dollars by using the exchange rate ( ), and a country-specific error term ( ). This model requires taking the small country assumption as international prices are treated as given for all countries other than China itself and the shock propagation affects only volumes of imports and exports.
Alternatively, the pass-through coefficients can be estimates in nominal terms to take into account of both price and volume effects. The equation is whereby changes in nominal imports are driven by changes in export revenue , domestic income . The assumption on the spillover dynamics is that for some, but not for all countries, decline in export revenue can lead to a drop in imports, contemporaneously or with a lag. Therefore, the export shock is transmitted only to imports and does not affect directly domestic income. Parameter can be viewed then as a pass-through coefficient for shock spillovers through each country (Annex 3).
23.
Secondary import shocks are generated as follows. In the simplest case, a linear relation can be assumed between export revenue and the ensuing imports, so that the secondary import shock generated by the export revenue shock is on average determined by or The newly generated import demand shock becomes a new export revenue shock for the next round of the shock spillover.
24. The cascade of spillovers can be generated dynamically on quarterly shocks. Let's assume that the vector of imports drops by some fixed amount each quarter. In this case the cascade proceeds as follows. Let is denote by the vector of direct import shocks in a given quarter and by the network-generated import shock at the end of each quarter. The resulting cascade is:
25.
The estimated pass-through coefficients might lead to three cases in shock diffusion. Individual countries can be (i) spillover amplifying; if , a change in export revenue of first neighbors would lead to a proportionally larger change in their imports. As a result, the initial shock impulse would expand passing through such countries and its impact on other countries might be stronger than the original shock; (ii) spillover absorbing, if , a change in export revenue would lead to a proportionally smaller change in imports and the shock impulse spilled over from first to second neighbors will be relatively smaller than the original shock; finally, (iii) spillover blocking; if or not statistically significant irrespective of its value, exports revenue cannot be seen as a constraint for imports and the shock to exports revenue of this country would not have any impact on its imports, which are probably financed from other sources. Countries with this type of the pass-through coefficient would serve as natural barriers to shock spillovers.
26.
In sum, the economics of spillovers from an import demand shock can be presented as follows:
 Initialization: The initial shock to the epicenter country is the decline in its nominal demand ; assuming its marginal propensity to import is unity, this shock translates into a decline in its imports of ; this translates to a loss of export revenue for adjacent countries by the same amount. The underlying assumption is that the initial shock redistributes between exporters to the epicenter country proportionally to their shares in its imports. A more detailed balance of payments analysis would certainly modify this assumption.
 First round: the loss of export revenue for adjacent countries leads to a decline in their GDP, ; the impact on trading partners' GDPs depends on the share of exports in their GDP; the larger the share, the larger the impact.
 Pass-through: countries with will amplify the original shock and spill it over to their trading partners; countries with will absorb part of the shock but will still spill it over; countries with or statistically insignificant, will block the shock (Box 2).
 Second and sequential rounds: the variably lower GDP growth rate of the immediate trading partners of the epicenter country will translate in a demand shock for their trading partners, which at this stage is not uniform but rather proportional to the decline in export revenue of each of the immediate partners at the first round. Assuming again the marginal propensity to import at unity, imports of the epicenter country's first neighbors from their immediate neighbors should decline in proportion to the change in their export revenue.
Box 2. Shock Amplifiers, Absorbers, and Blockers
Countries can be classified into shock-amplifiers, shock-absorbers, and shock-blockers.
Of 185 countries, 148 countries are capable of passing through shocks (Annex 3).  Only 51 (28 percent) of them can potentially play the role of shock-amplifiers. Among them there are such important and well-connected players in international trade as the United States, India, Brazil, Italy, and Switzerland, which pass through shocks with insignificant amplifications of 5-10 percent. However, this group includes a small subgroup of strong shock amplifiers, such as Argentina, Thailand, Korea, Hong Kong SAR, Denmark, Indonesia, and India, some of which are capable of expanding the original shock by 30 percent and more. Shock-offsetting policies in these countries are particularly important to constraining negative shock proliferation.  A total of 97 countries (52 percent) are shock-absorbers. However, even without public policies aimed at reducing the shock, the magnitude of the aftershock for second neighbors will be smaller relative to the original shock. A number of important countries (Italy, Japan, Germany) have the pass-through coefficient very close to unity, suggesting that the pass-through might be almost one-to-one in the absence of shock absorbing policies. Other large countries, such as China, Canada and the UK, should in principle reduce the shock strength for second neighbors.  Finally, 37 countries (20 percent) do not pass through shocks at all. These are shockblockers. Their pass-through coefficients are statistically insignificant. When a shock reaches one of these countries, it dies out naturally, even without any policy intervention on its behalf. These are mainly small developing countries with little impact on international trade (Bhutan, Chad, Central African Republic, Djibouti, and so forth), where import is financed mainly by public and private capital flows and depends little on export revenue. Some oil producers are also part of this group (Azerbaijan, Qatar, Iran, Iraq, Oman, Venezuela) some of them with a substantial accumulated wealth, which would allow to them to maintain imports irrespective of the level of export revenue. Finally, a number of financial centers do not pass through trade shocks either as their commodity imports are financed substantially by financial services exports. The distinction between shock amplifiers, absorbers and blockers depends only on each country's economic structure and is unrelated to the structure of the network and to the location of each country in the network. On aggregate, the network is shock absorbing as the spillovers die down after several rounds.
27. The spillover process is assumed to continue for several rounds before it dies out. This version of the proposed algorithm uses contemporaneous import and export data from the same matrix and the pass-through coefficients remain unchanged for each round. The network estimation is dynamic as the shock is applied to sequentially to each quarter in 2016-17 and spillover on 2018-20 also sequentially by quarter. In more general versions, the corresponding matrices can lag, the pass-through coefficients can be updated at each round and recalculated on a bilateral basis, and more generic functional dependencies between import and export can be considered.
28. The proposed network-based spillover model for China rests of a number of assumptions. First, the model assumes only partial equilibrium effects from imports slowdowns and does not consider any general equilibrium effects on variables other than trade and GDP; it also assumes that the trade matrix, the pass-through coefficients and the commodity structure of trade remains unchanged in each spillover round. Second, the model does not differentiate between consumption and investment goods in China's imports. The transformation of the Chinese growth model would involve a reduction of growth in exports as investment slows down, providing mitigating effects for global demand. Also, the Chinese households will receive a higher share of income and save less, opening up the possibility of higher imports of luxury goods and foreign services such as tourism. Third, the initial import shock from China is assumed to be distributed proportionately between trade partners. Therefore, all countries with varying export bundles to China are assumed to be uniformly affected conditional only on their total exports to China. This may not be the case if the fall in imports is not distributed proportionally between consumer and investment goods. Fourth, the analysis abstracts from initial and subsequent output gaps, underlying potential growth rates, and self-equilibrating tendencies. In that sense, the paper leaves out some relevant dynamics, even though the simulations are for 5 years ahead. Fifth, the model is presented in nominal terms and does not allow calculating directly the price and volume effects of spillovers. For example, China's volume of oil and iron ore imports were growing in 2015, but the imports revenue decreased due to the declining global commodity prices. Finally, the model does not take into account the role of China in the value-added chain. Given that processing trade accounted for a relatively big ratio in Chinese trade, the raw materials imports by China is bound to decline because of weakening external demand for China's exports.
IV. EMPIRICAL FINDINGS
A. China in the World Trade Network
29.
China holds a central place in the world trade network. It trades with virtually all countries in the world. China's in/out degree is 168/166 out of the maximum of 170, and the value of trade in most directions is very high relative to other countries. The visualization based on the Fruchterman-Reingold (1991) force-directed layout algorithm shows that the largest trade flows in the world pass through China. This algorithm squarely places China in the middle of the world trade network suggesting that any shock with the epicenter in China would have a major impact on the rest of the world economy.
30.
The network structure of China's main import partners suggests that they include shock amplifiers, shock absorbers, and shock blockers. An import demand shock originated in China would lead to an immediate drop in export revenue of its partners in the proportion of China's share in their exports (Figure 6 ). Although virtually all countries around the world will be affected, the main impact will be felt by only 30 countries as almost 90 percent of China's imports are sourced from these countries. However, the role of amplifiers, absorbers, and blockers in the network is not equal. The shock most likely would amplify at each iteration, because all of China's main partners (United States, Hong Kong SAR, Korea, Italy, India) are large spillover amplifiers. Most other partners are spillover absorbers (Japan, Germany, United Kingdom, Netherlands) but even taken together have a smaller share in China's imports. Shock blockers (Argentina, Kuwait, Oman, Saudi Arabia, Vietnam) are very peripheral for China's trade network and most likely will not be able to impede the passing through of the shock to the rest of the trade network. 
31.
The network structure of China's main export partners suggests that it differs substantially from the import structure. Of top 20 China's trading partners, about 30 percent are not same on the export and import side. China exports virtually to every country of the world, but the top 30 countries absorb about 85 percent of China's exports (Figure 7 ). China is surrounded by large shock amplifiers (United States, Hong Kong, Korea, India). Some other countries absorb shocks (Japan, Germany, the Netherlands, Great Britain), but their importance for China's exports is visibly lower. Finally, shock blockers are clearly very peripheral (Belarus, Panama, Saudi Arabia, Vietnam) in China's export network. 
32.
Asymmetries in China's export and import partner network structures have important consequences for shock spillovers. The value of its trade in most directions is unbalanced, with large trade surpluses with many important countries. Geographically, at least half of China's main export and import partners are not the same. While the United States, Hong Kong SAR, Japan, and Korea are clearly dominant as both China's main export destination and the source of imports, Singapore, Australia, Malaysia, and Brazil are important destinations for China's exports, but are not included on the list of China's key sources of imports. In the same vein, Saudi Arabia, Russia, Angola, Iran, Oman, Kuwait, and some other countries are important sources for China's imports but not included on the list of its key export destinations.
33.
Once the shock to export revenue hits China's first neighbors, it will easily spill over to their imports. The reason is that although almost the whole world can be included in China's first neighbors, and many of them should in principle block any further spillovers, there are only five spillover-blockers among China's most important import partners. These are oil producing countries (Saudi Arabia, Kuwait, Angola, Oman, Venezuela) where imports can be financed by accumulated savings, regardless of the drop in current export revenue. .Therefore, while the TiVA database provides important insights on the value added by each country within global production chains, its country coverage and periodicity are not sufficient for a network-based model of spillovers. In addition, the large delays in the TiVA would not allow capturing the deep structural changes in the trade and production structure of China in recent years. 36. To model the spillovers from the shock to China's import annual trade flows were split into four equal quarterly flows. The shock was assumed to affect China each quarter in 2016-17 in the same amount, i.e., a drop by 10 percent relative to the baseline projections This approach would allow capturing high intrayear correlations between export revenue and import flows observed empirically in most countries. With current data available to trade operators in real time and for customs authorities on a monthly basis, the adjustment of import values to intrayear changes in export proceeds also takes place within the year, probably on a quarterly basis. Therefore, a four-round shock spillover process would seem to reflect a correct intrayear correlation between exports proceeds and import flows for most countries. 37. The assumption of the size of the import demand shock in China is consistent with the October 2015 WEO scenario of a structural slowdown in emerging economies (IMF, 2015a) . In this scenario, investment growth in emerging markets is assumed to decline annually by about 4 percentage points on average relative to the baseline. Within this general approach, this paper takes an additional assumption in application to China only. The assumption is that China's imports would be 10 percent lower relative to the baseline WEO projections in 2016 and 2017. In this scenario growth in China would be by 1 percentage lower than the baseline and would lead to a drop in its nominal imports by about 2.5 percent of the projected GDP in 2016 and 2017. This assumption was not discussed in the October 2015 WEO, is purely illustrative and does not represent an IMF assessment of potential amplitude of the GDP and import reduction of China if the structural slowdown scenario materializes.
B. Data and Shock Calibration
C. Export Shock to China's Trading Partners
38.
The drop of imports by China would immediately spill over to trading partners and translate into an export revenue shock for all of them. As virtually all countries export to China, all of them would be directly affected at the first round, in proportion to the exposure of their exports to China (Figure 8 ). Assuming the below the baseline import performance in China continues in 2016-17, the initial impact would be on average a loss of about 1.2 percent of GDP in export revenue in 2016 by all countries, which with network effects would increase to 2.0 percent of GDP in 2017 before abating gradually by 2020 to about 0.2 percent of GDP in 2020.
39.
The spillovers would affect unequally different regions of the world. Asia and Pacific countries might lose substantially more in export revenue than an average country, about 2.3 percent of GDP in 2016 and 3.5 percent of GDP in 2017, because of their large export exposure to China (Figure 8a ). Hong Kong SAR, Singapore, Solomon Islands, 
Accumulated shock
Malaysia, Mongolia, and Vietnam will be among the most affected Asian economies. The accumulated average shock on Asian countries during 2016-20 might exceed 8 percent of their GDP. Middle East and Central Asia would also be affected at above the average rate. Oman, Mauritania, Qatar, and Saudi Arabia would feel the largest reduction of export revenue given their substantial exposure to exports of oil and other primary commodities to China. The cumulative shock might exceed 5 percent of their GDP. The impact on other regions would most likely be below the average.
40.
For major advanced economies, the shock from China's drop of imports most likely would not be significant. In 2016, the shock to their export revenue would not exceed 0.6 percent of GDP and might double in 2017. The average shock accumulated during the next five years would be about 3 percent of their GDP, well below the world average ( Figure  8b) . Germany, Canada, and Japan are more exposed to exports to China than other advanced countries, and therefore would likely be affected the most.
41.
Among emerging and developing economies, oil-exporting countries would take most of the hit from the drop in China's imports. Fuel exporters might lose 2.3 percent of their GDP in export revenue already in 2016 and an additional 3.6 percent of GDP in 2017 (Figure 8c ). The cumulative impact during the next five years might reach 9 percent of their GDP. If oil-exporters respond by trying to maintain global sales while reducing prices, the spillin effects could be much larger. Poorly diversified oil-exporting countries, such as Equatorial Guinea, Oman, Brunei Darussalam, and Angola will feel the most the impact from China's imports slowdown. As China is the world's largest metal importer, the impact on metal exporters would also be significant, 2.1 percent of their GDP in 2016 and 2.9 percent of GDP in 2017. The cumulative five-year loss of export revenue in metal exporters might reach 7 percent of their GDP. Mauritania, Mongolia, Zambia and Chile will top the list of countries with the most significant export revenue losses. Finally, the impact on non-fuel commodity exporters will also be sizeable. Their loss of export revenue in 2016-20 might exceed 5 percent of their GDP. Mauritania, Solomon Islands, Sierra Leone, and Mongolia will lose the most.
D. Higher Round Effects of the Import Shock in China
42.
With the above mentioned asymmetries in the network structure of China's trade, the profile of the import shock differs substantially from the export shock. As many countries either block shocks or substantially reduce their magnitude, the average size of the second-round import shocks is substantially lower than that of the spillover from initial shock to export revenue that provokes it (Figure 9 ). On average, the 2016 loss of export revenue by all countries would translate to only about 0.4 percent of GDP reduction in the imports financed with this revenue. With the network effects, the drop in imports would increase to 1 percent of GDP in 2017 but would decline thereafter to virtually zero by 2020 when the shock would dissipate altogether. The average import shock during 2016-20 might amount to at most a half of the export shock.
43.
As in the case of the export shock, the secondary import shock provoked by it would spread unequally across different regions. Second-round effects would be the strongest in Asia and Pacific where countries would pass through to the rest of the world the shock of about 1.4 percent of GDP in 2016 and 2.8 percent of GDP in 2017. The total secondary shock emanating from this region might reach almost 7 percent of GDP in the next five years (Figure 9a) . Hong Kong SAR, Singapore, Malaysia, and Mongolia would pass through the shock to the rest of the trade network, and some of them, given their internal economic structure, would even amplify it. Europe might be the second largest region that would reduce its imports following the drop of export revenue and pass through a substantial proportion of the initial drop augmented by network effect to the rest of the world. With Europe strongly involved in international trade, the secondary shock might be very persistent and increase until 2018, reflecting strong network effects, and remain visible to the end of the period. Small European countries (such as Malta, Estonia, Slovak Republic, Ukraine, Ireland, Czech Republic) seem to be capable of passing through the largest portion of the initial shock and some of them can even augment it. The cumulative average secondary import shock from Europe might reach about 3.5 percent of its GDP in 2016-20. The secondary import shock from other regions would most likely be below the average.
44.
In most advanced economies, the drop in export revenue will not lead to significant cuts in imports. Most of them pass through the shock that would amount to less than 0.05 percent of their GDP (Figure 9b ). However, given the relatively large size of their GDP, the secondary import shock emanating from them can be significant for other countries. The largest reduction in imports than can spillover further to the rest of the world could be expected in Canada, Italy, and Germany. Spillovers from the United States and the United Kingdom most likely would be negligible. The overall accumulated secondary import shock passed through by advanced economies should not exceed 0.1 percent of their GDP.
45.
Finally, among emerging and developing economies, metal exporters will pass through the largest share of the export revenue shock to their imports. Metal exporters, obviously might be the worst hit by the drop in export revenue and will have to reduce their imports from the rest of the world (Figure 9c ). This reduction would amount to 0.8 percent of their GDP in 2016 and 1.5 in 2017 to reach the cumulative average drop in their import demand of almost 4 percent by 2020. Mongolia would clearly be the largest source of the secondary import shock among all metal exporters. Non-fuel commodity exporters also would have to trim their imports as a result of the decline in export revenue for a total of about 2 percent of GDP. This drop would be driven by the same countries, plus Solomon Islands. Finally, oil producers will pass through the shock to their export revenue at the margin as most of them have alternative sources for import financing (sovereign funds, capital inflows) and they can maintain their imports at roughly unchanged levels, regardless of the drop in export revenue because of lower demand for their oil from China. 
E. Network Effects
46.
The direct spillovers from a nominal shock in China would be augmented by the network effects. As a share of the world's GDP, the total shock would be composed of the initial shock and the network effects. The initial shock represented by the assumed drop in China's imports during 2016-17 would be redistributed among all exporters to China proportionate to their observed weights in China's imports. The network effects would include all secondary shocks radiating from the rest of the trade network, excluding China. The network-based calculations suggest that relative to the GDP of each region of the world the initial shock would amount uniformly to 0.4 percent of their GDP (Figure 10) . However, the network effects would differ substantially across regions. The overall network effect might be around 1 percent of GDP by 2017 and would be generated by multiple higher-round effects as the initial shock radiates from the rest of trade network.
47.
In terms of their respective GDPs, the regions of the world might experience very heterogeneous impacts from the network effects driven by the slowdown in China. The largest negative network effects might be felt in the Middle East and Central Asia where the network effect might exceed 2.3 percent of GDP by end-2017, in addition to the initial shock of 0.4 percent of GDP. Sub-Saharan Africa could be the second most affected region with a network effect of about 1.8 percent of its GDP because most countries in the region are strongly connected to countries that would be affected by the first round shock. In Asia and Pacific, the network effect would be lower and amount to 1.6 percent of its GDP. In all these regions, the network effect would exceed the initial shock in both 2016 and 2017 expanding its amplitude in both years. The strong network effect in these three regions might reflect high vulnerability of developing countries to shock spillovers from large economies like China, as their individual GDPs are small relative to the size of the potential loss of export revenue from the shock.
48.
The network effect in Europe and Western Hemisphere might have a very different profile. In both regions, the network effect from the immediate shock would be very small in the first year and would add almost nothing to the overall shock in Western Hemisphere and just 0.2 percent of GDP in Europe in 2016. However, the network effect expands substantially during the second year of the initial shock, to 0.4 and 1 percent of GDP respectively. The insignificance of the network effect in the first year can be explained by the substantial resilience of advanced European economies, the United States, and Canada to the reduction of export revenue driven by the drop in import demand in China. However, the network effect strengthens substantially during the second year of the shock, probably reflecting substantial integration of these countries into international trade flows as demand for their exports drops not only in China but also across the world.
49.
The drop of China's imports from the rest of the world might affect its own exports, the spillback effect. As China's trading partners lose a portion of their export revenue, those of them capable of passing through the shock have to reduce their imports from all other countries, including China. This fall of imports from China summed across all its trading partners represents the spillback effect (Figure 11 ). If because of the transition to the new growth model China's imports drop by more than 2 percent of its GDP in 2016 and 2017, the spillback on China's own exports could reach 0.5 percent of GDP already during 2016 and exceed 1 percent of GDP in 2017. As exports are part of GDP, this spillback effect would further reduce China's GDP growth. Even in the absence of further import demand shocks in 2018-20, China would still be feeling the negative spillback effects before they fade out toward the end of the period. 
50.
The spillin effect can be calculated as the difference between total spillovers, the initial shock, and the spillback to China. In the shock to China, the total spillover period stretches to 20 quarters, that is, 2016-20, while the initial shock is assumed to persist for 8 quarters, that is, 2016-17. The spillin effect is generated by the import shock. The spillin effect can be measured in terms of its relative size, that is, the difference between the overall and the initial shock in percent of GDP of each country. It can also be measured in terms of its relative strength, as the ratio of the total spillin to the initial shock.
51.
For a shock radiating from China, the list of affected countries in terms of the size of spillins and their strength are fundamentally different. On average, the relative size of spillin effect exceeds 6 percent of individual countries' GDP with a much skewed distribution (Figure 12a ). Only 9 countries (mainly China's immediate Asian trading partners, such as Honk Kong SAR, Singapore, Thailand, Malaysia, Mongolia, Vietnam, and Korea) generate spillins substantially exceeding the average for the world, with over 80 remaining countries generating relatively low spillins. At the same time, the strength of the spillover effect is relatively high because on average the ratio of the total spillover to the initial shock is 7.6 (Figure 12b ) Again, only 14 countries radiate strong spillins, substantially exceeding the average, virtually all of them are small open economies in Europe, such as Bosnia and Herzegovina, Slovak Republic, Croatia, Slovenia, Latvia, and so forth. Finally, the spillback effect on China itself from the rest of the network can also be seen, but it would amount to only 1.5 percent of its GDP. As should be expected, the strength of the spillback effect would be very low. 
F. Sensitivity Analysis and Robustness checks
52.
The sensitivity analysis to different specifications suggests that the magnitude of spillovers depends on the policies of countries capable to pass-through shocks. In nine model specifications in real (1-5) and nominal (6-9) terms, the models in nominal terms were found especially sensitive to the classification of countries as shock amplifiers, absorbers, and blockers (Figure 13a) . The values of β coefficients across all model specifications do not seem to have any significant impact on the magnitude of shock spillovers or their profile as most models depict a shock very close to the baseline (Figure 13b ). At the same time, the application of different assumptions regarding the numbers of countries capable to amplify, absorb and block shocks can change the magnitude of spillovers and their time profile (Figure 13c ).
53.
Counterfactual experiments have been performed on the classification of countries capable to pass through the shocks. They suggest that the largest higher round effects under all model specifications can be expected under the extremes assumptions that a total of 103 countries are capable to augment the shock as in models 7 and 8 and only 48 countries would absorb at least part of the shock as in model 1, with all remaining countries assumed shock blockers. Under this extreme assumption, and also assuming that the countries take no policy actions to prevent the pass-through of the shock, the spillovers in 2017 can quadruple relative to the baseline (Figure 13d ). In the opposite case scenario, if the model with the minimum number of shock amplifiers (23 as in model 5) and the maximum number of shock absorbers (97 as in model 9) is assumed to be true, the network spillover effect would be roughly half of the 2017 baseline level (Figure 13e) . Finally, if the number of shock amplifiers and absorbers is set at the average level across all nine models, i.e. at 56 and 63 respectively, the 2017 spillover would still be about 40 percent higher relative to the baseline (Figure 13f ).
54.
Therefore, the current baseline shock presented in this paper should be treated as conservative as its higher round spillovers critically depend on the policy actions taken by China's trading partners in response to the slowdown of Chinese imports. These policies can either further augment the initial shock or absorb part of its impact before spilling it over to other countries. Compensatory policy measures taken by China's trading partners may shift them from the group of shock amplifiers to the group of shock absorbers and even shock blockers. Such policies would help arrest the proliferation of negative spillovers through the trade network. If China's trading partners take no policy measures, their capacity to pass-through shocks would remain unchanged relative to previous years. 
V. CONCLUSIONS
55.
A network model of spillovers applied to China allows capturing higher round network effects of spillovers.. The network effects would originate from the feedback process starting from the second round of shock propagation. Their strength would depend on the network structure, including the relative magnitude of the initial shock at the epicenter, the epicenter country's centrality and other network properties, the position of its main trading partners in the network, their domestic economic structure, the relative compounding strength of spillover signals spreading in the same direction, and the offsetting strength of signals spreading in opposite directions. When compounded through different rounds of the shock spillover, the network effect could become comparable and often exceeds the initial shock at the epicenter country.
56.
Compared to other spillover models, the network model allows getting important insights. The main value added of applying network analysis that cannot be address with other existing tools, e.g., GVARs, FSGM, General Equilibrium DSGE models, consists in direct quantification of higher-round effects. The inferences rely on the analysis of observable directional flows, rather than on correlations between as in most other models. Moreover, the direction of causality is also directly captured from the data compared to other models where is its established probabilistically based on econometric techniques. Overall, the network modules could be seen as complimentary for GE models.
57.
The projected drop of imports by China might lead to spillovers across the world through the trade channel. China's growth at a bound 1 percentage point below the baseline in 2016-17, leading to a drop of in demand for imports by about 10 percent each would lead to a loss of about 1.2 percent GDP of export revenue in 2016 for all countries, which with network effects may increase to 2.0 percent of GDP in 2017 before abating gradually by 2020 to about 0.2 percent of GDP in 2020. The network effects substantially augment the initial shock. Such effects consist of direct spillovers of the nominal shock in China; the spillin effects, when all affected trading partners propagate the shock to each other; and the spillback effect from all countries on China itself. While the assumed nominal shock amounts to about 0.4 percent of the world's GDP in 2016 and 1.1 percent of GDP in 2017, the induced spillover and spillin effects can more than double the magnitude of the initial shock. The spillback effect on China would amount to 0.5 and 1.1 percent of its GDP in each of these years.
58.
The impact on individual regions would be heterogeneous. Asia and Pacific would be affected the most, followed by the Middle East and Central Asia because of their relatively higher exposure to trade with China. The impact on sub-Saharan Africa would be less visible because of its still relatively low trade with China. The spillover on Europe would be moderate because of its substantial economic size, and the impact on the Western Hemisphere would be marginal. Metal exporters might be hit the hardest by the spillovers from China, which is the largest metal importer in the world, followed by non-fuel primary commodity exporters. The impact on fuel exporters most likely would be marginal. Among individual countries, the strongest negative spillovers in terms of the impact on their GDP would be expected in Hong Kong SAR, Singapore, Mauritania, Republic of Congo, Mongolia, and Solomon Islands. 59. The model has several limitations and its conclusions should be interpreted with caution. First, the analysis is partial equilibrium and abstracts from the possible endogenous responses of exchange rates and policy variables in the face of a slowdown in China, it does not incorporate the usual mitigating or amplification channels through financial markets, exchange rates, commodity prices, etc., which should be modeled separately. Second, the model is not based on trade in value added that would allow capturing both direct and indirect trade linkages in complicated global supply chain networks, but rather at this stage spillovers are illustrated based on a more comprehensive Comtrade database of bilateral trade flows. Upstream and downstream productions are closely linked, across sectors, and within China, but also cross-country-sectors, and within other countries and final products should be treated very differently from raw material inputs. Third, the model is applied to the data in nominal terms and therefore does not allow distinguish explicitly between price and volume effects in spillovers. The findings and implications may not necessarily remain the same regardless of whether the reduced nominal exports to China stem from a fall volumes or prices. Finally, the network model does not allow capturing the potentially different impact of processing imports vs. non-processing imports.
60.
China and its trading partners are facing the challenge of offsetting possible spillovers from its imports slowdown. Main policy recommendations to China include avoiding a sharp growth slowdown, reducing vulnerabilities from excess leverage after a credit and investment boom, and strengthening the role of market forces in the economy (IMF, 2015a) . Modest policy support may be needed to China's partners, in particular those most exposed to trade with China. China further progress in implementing structural reforms would be critical for private consumption to pick up some of the slack from slowing investment growth (IMF 2015b) . The core of the reforms would be to give market mechanisms a broader role in the economy, eliminate distortions, and strengthen institutions.
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The pass-through coefficients for each country i can be estimated based on the following import demand function
This model allows differentiating marginal propensities to import across expenditure categories. In each country i, changes in demand for real imports ( ) depend on changes in exports revenue in real terms ( ), real domestic income ( ) defined as the economy's total real income from all sources minus its real income from exports , relative prices defined as a ratio of the index of import prices ( ) to domestic prices for each country, the nominal effective exchange rate ( ), and a country-specific error term ( ). This model requires taking the small country assumption as international prices are treated as given for all countries other than China itself and the shock propagation affects only volumes of imports and exports.
62.
Alternatively, the pass-through coefficients can be estimates in nominal terms to take into account of both price and volume effects. The equation is whereby changes in nominal imports are driven by changes in export revenue , domestic income . Since all variables are defined in nominal terms, this specification does not allow distinguishing between the price and volume effects. However, at the same time, this specification does not require taking the small country assumption as any shock can affect both prices and quantities or modeling relative prices and the exchange rates separately, which makes it more parsimonious. Both specifications of the import demand functions broadly follows Tokarick (2010) , IMF (2015a) . The estimations are based on the database underlying the October 2015 WEO chapter "Exchange Rates and Trade Flows: Disconnected?" (IMF, 2015a) . Coefficient can be interpreted as a pass-through coefficient from export revenue to the ensuring imports as it would indicate by how much imports of each country would change if its export revenue changes by one percent.
63.
Several pooled OLS regressions were estimated to form a preliminary impression of an appropriate functional form for the estimation of the pass-through coefficients. Twelve specifications of the model were considered -six in real terms and six in nominal terms (Figure 14) . In real terms, model 1 includes an intercept, all explanatory variables, trend and no lags of independent variables. Model 2 drops the trend as it was not statistically significant in the previous specification. Model 3 also drops relative prices, as they are not significant either in the previous two specifications. Model 4 adds one lag to the export revenue variable in addition to the previous specification. Model 5 takes both key explanatory variables -export and domestics revenue -with one lag. Model 6 evaluates the impact on import from export revenue with one lag and the contemporaneous value on domestic revenue. Finally, in nominal terms, models 7-12 follow broadly a similar specification pattern. 
64.
Pooled models with no lags of dependent variables outperform models with lags. The coefficient of determination of the former models is around 0.25 in real terms and 0.45 in nominal terms, which drops to 0.05, once lags are included. Both Akaike and Schwarz information criteria clearly select models with no lags over models with lags in both real and nominal terms. The pass-through coefficient on DLX remains virtually unchanged and statistically significant irrespective of specifications, at around 0.45 in real terms and about 0.76 in nominal terms, suggesting that on average for all countries a decline in export volume by 10 percent would translate into a decline in their imports volume by about 4.5 percent and a similar decline in export value would lead to a 7.6 percent decline in the value of their imports.
65.
As the next step, import demand functions were estimated for each country individually. Obviously, the best specification for each country would be unique and would reflect its country-specific characteristics. However, establishing the specific forms of the import demand function for each country requires substantial country-level research and is beyond the scope of this paper. To estimate the elasticity of imports to export revenue, which is the pass-through coefficient in the spillover model, a uniform function specification was found based on the following procedure. First, 20 different specifications of the import demand function were estimated for each country, 10 in real and 10 in nominal terms ( Figure  15 ). In each case, 5 equations were estimates on the contemporary values of explanatory variables and 5 on their lagged values. -stat -9.9685 -9.9344 -9.9222 -8.9417 -8.8141 -8 -stat -4.9120 -4.7513 -4.7369 -4.9798 -8.8485 -8.6810 -3.2638 -2.8002 -2.8002 -4.1214 -11.1389 -8 
66.
The models in nominal terms and no lags seems superior to other specifications. The overall average fit of models in nominal terms is 0.64 compared to 0.56 for real models, although the average Akaike information criterion is a little less favorable. Both the models in real and nominal terms lose their explanatory power and the average coefficient of determination drops substantially, once lags of any dependent variables are introduced, to 0.53 and 0.33 in real and nominal terms, respectively. The only exception is model 6 with the contemporaneous value of either real or nominal export revenue, which strongly suggests that the pass-through from the change in export revenue to imports is on average contemporaneous. Finally, the model in nominal terms covers 185 countries compared to 167 countries in real terms reflecting data limitations on individual countries.
67.
As the next step, import demand equations were estimates for each country with available data, both in real and nominal terms. The model building approach was based on a backward selection. Under this approach, a model was fitted with all the variables of interest following the initial screen. Then the least significant variable is dropped, so long as it is not significant at the 95 percent critical level. The successively re-fitting of the reduced models continues until all remaining variables are statistically significant. The process has been applied to the data with no lags of dependent variables. Models 1 and 6 are the broadest models in real and nominal terms, respectively, with all independent variables included. Models 5 and 9 are the narrowest possible models with only one independent variable left, exports revenue in real and nominal terms (Figures 16 and 17) . 
68.
The models allow identifying shock amplifiers, absorbers and blockers. With only statistically significant shown in Figures 3 and 4 , countries with can be treated as shock amplifiers, countries with as shock absorbers where or statistically insignificant as shock blockers. While there is substantial heterogeneity among models in the assessment of the numerical values of , on average across all countries the models in real and nominal terms produce very close equal to 1.22 and 1.24 for shock amplifiers and 0.75 and 0.79 for shock absorbers. Moreover, the pass-through coefficients are relatively robust to model specifications, in particular in the case of China's key trading partners (Figure 18 ). For example, the pass-through coefficients for the United States are very robust to model specification and stay within the 0.64-0.67 range for most models in real terms and at 2.5-2.7 for models in nominal terms. Finally, the pass-through coefficients in nominal terms are on average about 30 percent higher than in real terms, the difference reflecting the price effects. 
69.
Any of the sets of the pass-through coefficients discussed above can be in principle used to estimate the spillover effects. The selection of the set of coefficients for the spillover model has to take into account data and its possible interpretation. The fact the pass-through coefficients in real terms are available only for 167 countries compared to 185 countries in nominal terms, argues for the use of nominal models. However, the models in nominal terms does not allow distinguishing between price and volume effects in spillovers, both of which can be important, in particular in the case of large countries like China, which may argue for the selection of a model in real terms. At the same time, the small country assumption which has to be applied in the case of a real model may be too restrictive and would underestimate possible price effects, which would be captured by nominal model. Finally, with the average pass-through coefficients very similar between the real and nominal models, the main difference between them are in the number of shock amplifies and shock blockers. The nominal model suggests that more countries would amplify shock and fewer block them compared with the real model, while the number of shock absorbers is broadly in the same range in both models. Therefore, a real model may underestimate the strength of spillovers as it includes only volume effects and restricts shock spillovers by a relatively large number of shock blockers, while a nominal model may overestimate the spillovers, as it captures the unspecified price effects, which lead to large pass-through coefficients for some significant countries.
70.
The pass-through coefficients from a nominal model, which are on average closest to the real model, were selected for the calculations in this paper. Because building a full econometric model of the determinants driving nominal imports for each country is beyond the scope of this paper, a reduced model 9, in which imports depend contemporarily on exports revenue and all other factors captured by α, were selected for the estimation of pass-through coefficients. 4 According to this approach, 51 countries would amplify the shock with an average pass-through coefficient of 1.15. Further, 97 countries would absorb part of the shock with an average pass-through coefficient of 0.71, and finally 37 countries would block the incoming shock altogether. The average margin of error in the estimation of the magnitude of spillovers by this approach would be +/-15 percent.
